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(54) Throwaway insert and throwaway-type cutter 



(57) A rhombic cutting insert (1) includes a pair of 
cutting edges (6) merging with each other at a nose part 
(8) disposed at one of diagonal acute-angle comers of 
an upper face (3) of the insert (1). The pair of cutting 
edges (6) are individually formed in convex-curved 
shapes and are inclined to a mounting face of the insert 
(1 ) from the nose part (8) toward portions away from the 
nose part (8) of the respective cutting edges (6). The 
pair of cutting edges (6) individually include linear sub- 
cutting-edges (6a) disposed in the vicinity of the nose 
part (8), the sub-cutting-edges (6a) forming a substan- 
tially right angle therebetween. Rake faces (9) formed 
on the upper face (3) individually have positive rake an- 
gles and have twisted-inclined surfaces so that the rake 



faces (9) become closer to the mounting face along the 
respective cutting edges (6) from the nose part (8) to- 
ward a region disposed along a diagonal line between 
obtuse-angle corners (Q). The insert (1) is mounted to 
a tool part (21 ) so as to dispose the nose part (8) at the 
periphery of an end of the tool part (21). One of the pair 
of cutting edges (6) serves as a peripheral cutting edge 
(6A), a sub-cutting-edge (6Aa) of the peripheral cutting 
edge (6A) being disposed substantially parallel to an ax- 
is (O) of the tool part (21), and the other one of the pair 
of cutting edges (6) serves as a facing cutting edge (6B) , 
a sub-cutting-edge (6Ba) of the facing cutting edge (6B) 
being disposed substantially perpendicular to the axis 
(O). 



FIG. 7 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to throwaway in- 
serts (the term "insert" hereinafter referred to represents 
a throwaway insert) to be used for cutting by'being 
mounted to throwaway-type cutters such as end mills. 
The present invention also relates to throwaway-type 
cutters having the throwaway inserts mounted thereto. 

2. Description of the Related Art 

[0002] Hitherto, a milling machine, which is disclosed 
in : for example, Japanese Unexamined Patent Applica- 
tion Publication No, 11-226812, has been known as a 
rotating tool used for cutting, such as plunging-milling 
and three-dimensional cutting. The milling machine is 
mounted with substantially rhombic-planar-shaped 
throwaway-inserts. A cutting edge used as a peripheral 
cutting edge when the throwaway insert is mounted to 
a tool part is provided with a sub-cutting-edge at a corner 
of the throwaway insert, the sub-cutting-edge being dis- 
posed in parallel to the rotational axis of the tool part. 
The cutting edge of the throwaway insert, which serves 
as a facing cutting edge when the throwaway insert is 
mounted to the tool part, has a sub-cutting-edge angle 
of 0.5 to 10 degrees. 

[0003] Therefore, when the milling machine is trans- 
ferred vertically so as to be used for plunging-milling, 
finish-machining can be performed by using the sub-cut- 
ting-edge of the peripheral cutting edge. However, when 
the milling machine is transferred horizontally, finish- 
machining cannot be performed because the facing cut- 
ting edge has the sub-cutting-edge angle; therefore, the 
insert must be replaced by another insert for finishing. 
Because of the same reason, there is a problem in that 
the insert, which is used in a right-hand tool part, cannot 
be used in a left-hand tool part. 

[0004] There is another problem in that since the in- 
sert has a substantially planar shape, when the insert is 
mounted to a tool part so as to have a negative radial 
rake angle, the sharpness of the cutting edge is reduced 
and cutting resistance is increased although the thick- 
ness of a back metal part of an insert-mounting base 
can be designed to be large. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to provide a throwaway insert which can be used 
for plunging-milling and transverse cutting and forfinish- 
cutting, and a throwaway-type cutter using the throwa- 
way insert. 

[0006] To these ends, according to an aspect of the 
present invention, a throwaway insert comprises a pair 



of cutting edges merging with each other at a nose part 
of an upper face opposite to a mounting face. The pair 
of cutting edges are individually formed inclined so as 
to be closer to the mounting face from the nose part to- 
5 ward portions of the respective cutting edges apart from 
the nose part and individually include sub-cutting-edges 
in the vicinity of the nose part. The sub-cutting-edges 
form a substantially right angle therebetween. 
[0007] Since the pair of cutting edges individually in- 
fo elude the sub-cutting-edges in the vicinity of the nose 
part, which are disposed substantially perpendicular to 
each other, the sub-cutting-edge of the peripheral cut- 
ting edge and the sub-cutting-edge of the facing cutting 
edge function as finish-cutting edges when plunging- 
15 milling and traverse cutting, respectively, whereby fin- 
ish-cutting such as finish-machining and medium- 
rough-finish-machining can be performed other than 
rough cutting. By individually providing the sub-cutting- 
edges at both sides of the nose part, a cutting insert re- 
20 gardless of handling can be obtained which can be 
mounted to either a right-hand tool part or a left-hand 
tool part. Since each cutting edge of the cutting insert is 
inclined with respect to the mounting face of the insert 
at which the insert is mounted to a tool part, the radial 
25 rake angle of the cutting edge is set, when mounted, so 
that the inner side end of the cutting edge is offset to- 
ward the trailing side of the rotation of the tool part with 
respect to the outer side end of the cutting edge : where- 
by sharpness of the cutting edge can be improved and 
30 cutting resistance can be reduced. 

[0008] The sub-cutting-edges may be individually 
formed substantially in straight lines. 
[0009] With the sub-cutting-edges thus formed, supe- 
rior finish machining and medium-rough-finish machin- 
es ing can be performed. 

[0010] The pair of cutting edges may be individually 
formed substantially in a convex-curved shape. The cut- 
ting edges may be also convex-curve-shaped in a hor- 
izontal direction. 
40 [0011] By forming the cutting edges in a convex- 
curved shape, the impact against the cutting edges 
when the cutting edges cut into a workpiece can be re- 
duced. When the depth of cut is small, the cutting edge 
cuts into the workpiece at the end of the nose part : and 
45 when the depth of cut is large, the cutting edge cuts into 
the workpiece at an inner part of the cutting edge. Cut 
regions gradually expand from the cut-in points, where- 
by the impact on the cutting edge can be reduced and 
damages to the cutting edge can be suppressed. 
50 [0012] The pair of cutting edges may form an acute 
angle of smaller than ninety degrees, for example, 
eighty degrees therebetween at the respective portions 
continuing from the sub-cutting-edges. 
[001 3] The throwaway insert may be formed in a sub- 
55 stantially quadrilateral-planar shape, a pair of the nose 
parts of the upper face may be individually provided at 
comers, opposite to each other, of the substantially 
quadrilateral-planar throwaway insert, and rake faces 
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on the upper face may be individually formed inclined 
so that the distances of the rake faces to a lower face 
individually decrease from the nose parts toward a di- 
agonal line between a pair of the remaining comers of 
the substantially quadrilateral-planar throwaway insert. 
[0014] Cut chips produced by the peripheral cutting 
edge and facing cutting edge are guided along the upper 
face lo a portion along the diagonal line, and are curled 
and broken. The broken chips are discharged to the tool- 
part base-end side along the upper face along the diag- 
onal line. 

[0015] A throwaway-type cutter according to the 
present invention comprises a throwaway insert having 
the above-described configuration. The throwaway in- 
sert is mounted so that the nose part is positioned at the 
periphery of an end of a tool part. One of the pair of cut- 
ting edges serves as a peripheral cutting edge, the sub- 
cutting-edge of the one of the pair of cutting edges being 
disposed substantially in parallel to an axis of the tool 
part, and the other one of the pair of cutting edges 
serves as a facing cutting edge, the sub-cutting-edge of 
the other one of the pair of cutting edges being disposed 
substantially perpendicular to the axis of the tool part. 
[0016] with this arrangement, the sub-cutting-edge of 
the peripheral cutting edge and the sub-cutting-edge of 
the facing cutting edge function as finish-cutting edges 
when plunging-milling and traverse cutting, respective- 
ly, whereby finish-cutting such as finish-machining and 
medium-rough-finish-machining can be performed oth- 
er than rough cutting-By individually providing the sub- 
cutting-edges at both sides of the nose part, a cutting 
insert regardless of handling can be obtained which can 
be mounted to either a right-hand tool part or a left-hand 
tool part. Since each cutting edge of the cutting insert is 
formed inclined with respect to the mounting face of the 
insert at which the insert is mounted to a tool part, the 
radial rake angle of the cutting edge is set, when mount- 
ed, so that the inner side end of the cutting edge is offset 
toward the trailing side of the rotation of the tool part with 
respect to the outer side end of the cutting edge, where- 
by sharpness of the cutting edge can be improved and 
cutting resistance can be reduced. 
[0017] In the throwaway-type cutter according to the 
present invention, the throwaway insert may be mount- 
ed in an insert pocket of the tool part in a manner such 
that a surface disposed in a region at a tool-part base- 
end side of the throwaway insert mounted in the insert 
pocket is inclined to the mounting face of the throwaway 
insert (to the trailing side of the rotation of the tool part) 
from the inner side of the tool part toward the outer side 
thereof. 

[001 8] The cut chips transferred to the base end side 
of the throwaway insert, when cutting, are guided along 
the inclined surface toward the peripheral side and are 
discharged to the outside. 

[0019] A surface of the insert pocket may be inclined 
to the mounting face side of the throwaway insert (to the 
trailing side of the rotation of the tool part) from the inner 



side of the tool part toward the outer side thereof along 
a ridgeline opposite to the facing cutting edge of the 
throwaway insert. 

[0020] The cut chips moving along the rake face of 
5 the upper face of the insert and transferred toward the 
base end side are smoothly transferred to the inclined 
surface of the insert pocket, and are discharged toward 
the base end side from the inclined surface. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

Fig. 1 is a plan view of a throwaway insert according 
15 to an embodiment of the present invention; 

Fig. 2 is a side view in a direction A of the throwaway 
insert shown in Fig. 1; 

Fig. 3 is a side view in a direction B of the throwaway 
insert shown in Fig. 1; 

Fig. 4 is an expanded view of a portion C of the 
throwaway insert shown in Fig. 1 ; 
Fig. 5 is a partial side view of a nose part of the 
throwaway insert shown in Fig. 4; 
Fig. 6 is a sectional view along line D-D of the throw- 
away insert shown in Fig. 1 ; 

Fig. 7 is a longitudinal-sectional view at an interme- 
diate portion of a plunging-milling cutter mounted 
with the throwaway insert according to the embod- 
iment of the present invention; 
Fig. 8 is a side view from the right of the plunging- 
milling cutter shown in Fig. 7: 
Fig. 9 is a bottom view of the plunging-milling cutter 
shown in Fig. 7; 

Fig. 10 is perspective view of an end part of the 
plunging-milling cutter shown in Fig. 7; and 
Fig. 11 is a bottom view of the plunging-milling cutter 
performing plunging-milling, according to the em- 
bodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Embodiments according to the present inven- 
tion are described below with reference to the attached 
drawings. 

[0023] A throwaway insert according to an embodi- 
ment of the present invention is shown in Figs. 1 to 6. 
Fig. 1 is a plan view of the throwaway insert. Fig. 2 is a 
side view in a direction A of the insert shown in Fig. 1 . 
Fig. 3 is a side view in a direction B of the insert shown 
in Fig. 1 . Fig. 4 is an expanded view of a portion C of 
the insert shown in Fig. 1 . Fig. 5 is a partial side view of 
a nose part of the insert shown in Fig. 4. Fig. 6 is a sec- 
tional view along line D-D of the insert shown in Fig. 1 . 
Fig. 7 is a longitudinal-sectional view at an intermediate 
portion of a plunging-milling cutter mounted with the 
throwaway insert. Fig. 8 is a side view from the right of 
the plunging-milling cutter. Fig. 9 is a bottom view of the 
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plunging-milling cutter. Fig. 10 is a perspective view of 
an end part of the plunging-milling cutter. Fig. 11 is a 
bottom view of the plunging-milling cutter performing 
plunging-milling, according to the embodiment of the 
present invention. 

[0024] A throwaway insert 1 shown in Figs. 1 to 6 is 
made of, for example, cemented carbide or the like, and 
is formed in a substantially polygonal-planar shape, in 
particular, in a substantially quadrilateral-planar shape. 
The throwaway insert 1 in the drawings is formed in a 
rhombic-planar shape. The throwaway insert 1 is pro- 
vided with a lower face 2 serving as a mounting face, 
an upper face 3, opposite to the lower face 2, provided 
with rake faces, and four side faces 4 individually serv- 
ing as relief faces. A cutting edge 6 is formed at each 
ridge of the sides at which the side faces 4 respectively 
merge with the upper face 3. The side faces 4 individu- 
ally tilt to the outside from the lower face 2 toward the 
upper face 3 so as to serve as relief faces having posi- 
tive relief angles, whereby the throwaway insert 1 is 
formed as a positive insert. The relief angles may be 0° 
so as to be substantially negative. 
[0025] A screw-passing-hole 7 is formed passing 
through between the upper and lower faces at a center 
of the upper face 3. The throwaway insert 1 is provided 
with a pair of corners P opposite to each other having 
acute angles and a pair of comers Q opposing each oth- 
er having obtuse angles. The acute-angle corners P are 
individually provided with nose parts 8 to be used for 
cutting into a workpiece during cutting operation. The 
throwaway insert 1 may be provided with flat clamping 
faces instead of the screw-passing-hole 7. 
[0026] In Figs. 1 and 4, each of a pair of the cutting 
edges 6 merging with each other at the nose part 8 is 
formed in a substantially arc-shape having a line pro- 
truding toward the outside at an intermediate part there- 
of. A straight sub-cutting-edge 6a is formed in a part of 
each cutting edge 6 continuing from the corner P and 
the remaining part of the cutting edge 6 between the 
sub-cutting-edge 6a and the obtuse-angle corner Q is 
formed in the arc-shape having a convex-curved line. 
Each cutting edge 6 formed in a convex-curved shape, 
except for the sub-cutting-edge 6a which is linearly 
formed, is inclined as a whole so that the distance to the 
lower face 2 is greatest at the corner P and decreases 
toward the obtuse-angle corner Q. 
[0027] The sub-cutting-edge 6a may be formed in par- 
allel to the lower face 2. 

[0028] At the upper face 3, the inner part of each cut- 
ting edge 6 from a land 1 2 serves as a rake face 9 having 
a positive rake angle in which the distance between the 
upper face 3 and the lower face 2 decreases from the 
land 12 toward the central screw-passing-hole 7 so as 
to have, for example, a convex-curved face or a planar 
face. A bottom face 1 0 is provided at the inner side of 
the rake faces 9 and around the screw-passing-hole 7. 
The bottom face 1 0 is formed substantially in parallel to 
the lower face 2. Each rake face 9 is inclined from a 



merged part 9a, at which the rake face 9 merges with 
the adjacent rake face 9 at the corner P, toward the ob- 
tuse-angle corner Q so that the distance of the rake face 
9 to the lower face 2 decreases toward the obtuse-angle 

5 corner Q along the cutting edge 6. 

[0029] Bottom parts 9b of the rake faces 9 disposed 
along a diagonal line R shown by a one-dot-chain line 
between a pair of the obtuse-angle corners Q shown in 
Fig. 1 are individually inclined so that the distances of 

10 the bottom parts 9b to the lower face 2 individually de- 
creases from connected parts thereof with the bottom 
face 10 toward the outside. Therefore, each rake face 
9 of the upper face 3 forms a twisted-inclined face be- 
coming closer to the lower face 2 from the merged part 

15 ga in the vicinity of the nose part 8 toward the bottom 
part 9b disposed on the diagonal line R between the ob- 
tuse-angle comers Q. 

[0030] In plan views of the throwaway insert 1 shown 
in Figs.1 and 4, the sub-cutting-edges 6a of the adjacent 

20 two cutting edges 6 merge with each other at the nose 
part 8 substantially perpendicular to each other, for ex- 
ample, at an angle of 90°30' (±30"). The adjacent two 
cutting edges 6 form an acute angle G, for example, 80° 
therebetween at portions of the cutting edges 6 respec- 
ts tively disposed in the vicinity of the sub-cutting-edges 
6a toward the obtuse-angle corners Q. 
[0031 ] At each side face 4, comer-side face 4a of the 
comer P is formed in a substantially convex-curved 
shape along an arced ridgeline of the corner P. A first 

30 side face 4b mergi ng with the sub-cutting-edge 6a of the 
cutting edge 6 is planarly formed, and a second side 
face 4c which merges with the remaining part of the cut- 
ting edge 6 is formed in a convex-curved shape, for ex- 
ample, substantially in a shape of a part of the periphery 

35 of a cylinder along an arc of the cutting edge 6. 

[0032] A concave mounting-face part 1 3 of which the 
diameter is larger than the inner diameter of the screw- 
passing-hole 7 is formed in the lower face 2 around the 
screw-passing-hole 7. 

40 [0033] The throwaway insert 1 thus formed, in plan 
view in Fig. 1 , has rotational symmetry with respect to 
the center of the screw-passing-hole 7, and line sym- 
metry with respect to the diagonal line R between the 
obtuse-angle corners Q. 

45 [0034] A plunging-milling cutter as an example of a 
rotating tool is described below with reference to Figs. 
7 to 11 , the plunging-milling cutter being mounted with 
the throwaway inserts 1 having the above configuration, 
according to the present embodiment. 

so [0035] In Figs. 7 to 1 0, a substantially cylindrical tool 
part 21 rotates about a central axis 0 of a plunging-mill- 
ing cutter 20. Insert pockets 22 are formed by cutting 
away the tool part 21 at the periphery of an end thereof 
at a predetermined distance between each insert pocket 

55 22 (for example, three insert pockets 22 are shown in 
the drawings). Each insert pocket 22 is provided with a 
concave insert-mounting base 23 formed at a peripheral 
part of the insert pocket 22 toward the end of the tool 
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part 21 . The throwaway insert 1 is fixed to each insert- 
mounting base 23 via a seat 25. 

[0036] The plunging-milling cutter 20 is mainly used 
for plunging-milling, and can also be used for planing 
and oblique cutting. 5 
[0037] Each throwaway insert 1 mounted on the seat 
25 which is mounted on a bottom wall of the insert- 
mounting base 23 is positioned so that the upper face 
3 faces the rotational leading side of the tool part 21 and 
the nose part 8 protrudes from the periphery of the end 
of the tool part 21 . One of the cutting edges 6 adjacent 
to the nose part 8 is positioned at the peripheral side so 
as to serve as a peripheral cutting edge 6A and the other 
one of the cutting edges 6 is positioned at the end of the 
tool part 21 so as to serve as a facing cutting edge 6B. 
[0038] A sub-cutting-edge 6Aa of the peripheral cut- 
ting edge 6A is disposed substantially parallel to the axis 
O of the tool part 21 , and a sub-cutting-edge 6Ba of the 
facing cutting edge 6B is disposed perpendicular to the 
axis O. Therefore, a portion of the peripheral cutting 
edge 6A conti nuing from the sub-cutting-edge 6Aa is po- 
sitioned at an acute angle with respect to the portion of 
the facing cutting edge 6B continuing from the sub-cut- 
ting-edge 6Ba, whereby the portion of the peripheral cut- 
ting edge 6A is recessed to the axis O gradually along 
the convex-curved line thereof toward the base end side 
of the tool part 21 , and the portion of the facing cutting 
edge 6B continuing from the sub-cutting edge 6Ba is re- 
cessed to the base end side of the tool part 21 gradually 
along the convex-curved line thereof toward the inner 
side in a radial direction of the tool part 21 . 
[0039] As shown in Figs. 7 and 1 1 , in each insert pock- 
et 22 of the tool part 21 , a chip-transfer face 24 for trans- 
fer cut chips to the base-end side is provided toward the 
base-end side of the cutting edge (facing cutting edge 
6B) adjacent the nose part 8, which is not used for cut- 
ting and is positioned toward the base end and opposite 
to the facing cutting edge 6B used for cutting. The chip- 
transfer face 24 is inclined to the trailing side of the ro- 
tation of the tool part 21 from the inner side (the axis O 
side) toward the outer side in a radial direction in ac- 
cordance with the position of the facing cutting edge 6B 
which is not used forcutting and is inclined to the trailing 
side of the rotation of the tool part 21 (to the lower face 
2 side of the insert 1) from the inner side toward the outer 
side in a radial direction. The inclined chip-transfer face 
24 having a flat or convex-curved surface merges with 
the peripheral surface of the tool part 21 . 
[0040] For example, as shown in Fig. 1 1 , the plunging- 
milling cutter 20 having the above configuration rotates 
the tool part 21 about the axis o, thereby performing 
plunging-milling by cutting into a material W in a direc- 
tion along the axis 0, and traverse-cutting of the material 
W in a direction substantially perpendicular to the axis 
0. The operation is performed intermittently by the 
throwaway inserts 1 disposed in the tool part 21 at a 
predetermined distance therebetween in the peripheral 
direction of the tool part 21 . 



[0041] The plunging-milling cutter 20 can perform 
plunging-milling by performing primary cutting, for ex- 
ample, rough cutting by using the facing cutting edge 
6B of each throwaway insert 1 disposed substantially 
perpendicular to the axis 0, and by performing medium- 
rough-finish cutting by using the sub-cutting edge 6Aa 
disposed in the vicinity of the outermost protruding nose 
part 8 of the peripheral cutting edge 6A. 
[0042] The cut-in operation of the facing cutting edge 
6B varies according to the position of the insert 1 mount- 
ed to the tool part 21 , and the cut-in operation in a case 
shown in Fig. 11 is described below. 
[0043] When the depth of cut in a radial direction of 
the rotating tool part 21 is small, the facing cutting edge 
6B of each throwaway insert 1 cuts into the material W 
at an outside region of the facing cutting edge 6B in the 
vicinity of the corner P of the nose part 8 which is a tip 
of the facing cutting edge 6B : and the cut region gradu- 
ally expands toward the inner side, that is, toward the 
axis O side, of the facing cutting edge 6B having a con- 
vex-curved shape. 

[0044] When the depth of cut in the radial direction of 
the rotating tool part 21 becomes larger, the facing cut- 
ting edge 6B of each throwaway insert 1 cuts into the 
materia! W at a intermediate region in the radial direction 
of the convex-curved facing cutting edge 6B, the inter- 
mediate region most protruding to the rotational leading 
side, and the cut region gradually expands toward the 
outer side and the inner side of the facing cutting edge 
6B in the radial direction. 

[0045] Since the facing cutting edge 6B cuts into a 
material at a single point of the facing cutting edge 6B, 
when the depth of cut in the radial direction is either 
small or large, and the cut region gradually expands, im- 
pact on the facing cutting edge 6B when cutting into the 
material becomes small, thereby suppressing damages 
to the cutting edge. Cut chips produced by the facing 
cutting edge 6B are transferred along the rake face 9 of 
the upper face 3 and through the portion along the di- 
agonal line R which is the most recessed portion, and 
are curled and broken at the rake face side of the nose 
part 8 which is not used for cutting. The cut and broken 
chips are transferred along the diagonal line R to the 
tool-part base-end side of the insert 1 and along the 
chip-transfer face 24 of the insert pocket 22, and are 
discharged to the outside from the base end side of the 
tool part 21. 

[0046] When traverse-cutting is performed by using 
the plunging-milling cutter 20, primary cutting is per- 
formed by the peripheral cutting edge 6A, and medium- 
rough-finish cutting of a workpiece surface is performed 
by using the sub-cutting-edge 6Ba of the facing cutting 
edge 6B, as shown in Fig. 7. 

[0047] Since the convex-curved peripheral cutting 
edge 6A is inclined to the trailing side of the rotation from 
the end of the tool part 21 toward the base end thereof, 
the cut chips are transferred along the rake face 9 of the 
upper face 3 toward the base end side, are curled and 
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bent at the region along the diagonal line R, are further 
transferred to the base end side, and are discharged via 
the chip-transfer face 24. 

[0048] Although in the above description, the throwa- 
way insert 1 is mounted to the right-hand tool part 21, 
the throwaway insert 1 may be used for cutting by being 
mounted to a left-hand tool part. 

[0049] Although in the above description, the throwa- 
way insert 1 according to the present embodiment is 
used for plunging-milling and traverse-cutting, the 
throwaway insert 1 may be used for three-dimensional 
cutting such as oblique cutting. 

[0050] The throwaway insert 1 according to the 
present embodiment can be mounted to either a right- 
hand or left-hand tool part, when the throwaway insert 
1 is used for rough cutting, medium-rough-finish cutting 
for plunging-milling along the axis O can be performed 
by using the sub-cutting-edge 6Aa of the peripheral cut- 
ling edge 6A ? and the medium-rough-finish cutting for 
traverse-cutting in a direction substantially perpendicu- 
lar to the axis 0 can be performed by using the sub-cut- 
ting-edge 6Ba of the facing cutting edge 6B. The cutting 
strength is made large because the thickness of the in- 
sert 1 is greatest at the nose part 8, and cut chips are 
curled and bent on the upper face 3 and are guided to 
be discharged to the base end side along the upper face 
3 because the thickness of the insert 1 is smallest at the 
region disposed along the diagonal line R between the 
obtuse-angle comers Q. Each cutting edge 6 is formed 
in a convex-curved shape so that the thickness of the 
inset 1 gradually decreases from the nose part 8 toward 
the obtuse-angle corner Q, whereby impact when cut- 
ting in during cutting operation becomes small, thereby 
efficiently suppressing damages to the cutting edge 6. 
[0051] In the plunging-milling cutter 20 according to 
the embodiment, impact when cutting in during cutting 
operation is small and damages can be efficiently sup- 
pressed, and cut ships can be smoothly discharged to 
the base end side and the periphery side, and the chip- 
transfer face 24 of the insert pocket 22 is disposed in- 
clined at the base end side of the insert 1 from the inner 
side toward the outer side along the facing cutting edge 
6B disposed at the base end side, the chip -transfer face 
24 being inclined to the trailing side of the rotation of the 
tool part 21, whereby the chips can be more smoothly 
discharged. 

[0052] Although according to the above embodiment, 
the cutting edges 6 of the throwaway insert 1 are formed 
in a convex-curved shape, the inclined cutting edges 6 
may be linearly formed. The shape of the insert 1 is not 
limited to a rhombic shape and to a shape in plan view 
having line symmetry with respect to the diagonal line 
R or rotational symmetry, and the insert 1 may have any 
shape as long as the insert 1 has the nose part 8. 
[0053] The present invention is not limited to the 
plunging-milling cutter 20, and it may be applied to var- 
ious throwa way-type cutters such as rotating tools in- 
cluding an end mill and a milling cutter, and turning tools. 



(Reference numerals) 
[0054] 

5 1 ; throwaway insert 

2: lower face (mounting face) 

3: upper face 

4: side face 

4a: corner-side face 
10 4b: first side face 

4c: second side face 

6: cutting edge 

6A: peripheral cutting edge 

6B: facing cutting edge 
15 6a, 6Aa, and 6Ba: sub-cutting-edge 

7: screw-passing-hole 

8: nose part 

9: rake face 

9a: merged part 
20 9b: bottom part 

10: bottom face 

12: concave mounting-face part 
13: land 

20: plunging-milling cutter 

25 21: tool part 

22: insert pocket 

23: insert-mounting base 

24: chip-transfer face (inclined face) 

25: seat 

30 P: corner 

Q: obtuse-angle corner 



Claims 

35 

1. A throwaway insert (1) comprising: 

a pair of cutting edges (6) merging with each 
other at a nose part (8) of an upper face (3) opposite 
to a mounting face, the pair of cutting edges (6), 

40 which individually include sub-cutting-edges (6a) in 
the vicinity of the nose part (8), being individually 
inclined so as to be closer to the mounting face from 
the nose part (8) toward portions of the respective 
cutting edges (6) away from the nose part (8), the 

45 sub-cutting-edges (6a) forming a substantially right 
angle therebetween. 

2. A throwaway insert (1 ) according to Claim 1 . where- 
in the sub-cutting-edges (6a) are each formed sub- 

50 stantially in a straight line. 

3. A throwaway insert (1 ) according to Claim 1 : where- 
in the pair of cutting edges (6) are each formed sub- 
stantially in a convex-curved shape. 

55 

4. A throwaway insert (1 ) according to Claim 1 , where- 
in the pair of cutting edges (6) form an acute angle 
of smaller than ninety degrees therebetween at the 
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respective portions continuing from the sub-cutting- 
edges (6a). 

5. A throwaway insert (1 ) according to Claim 1 , where- 
in the throwaway insert (1) is formed in a substan- 
tially quadrilateral-planar shape, a pair of the nose 
parts (8) of the upper face (3) are individually pro- 
vided at opposite corners of the substantially quad- 
rilateral-planar throwaway insert (1 ), and rake faces 
(9) on the upper face (3) are individually formed in- 
clined so that the distances of the rake faces (9) to 
a lower face (2) individually decrease from the nose 
parts (8) toward a diagonal line (R) between a pair 
of the remaining corners of the substantially quad- 
rilateral-planar throwaway insert (1). 

6. A throwaway insert (1 ) according to Claim 1 , where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, and the pair of cutting 
edges (6) are each formed substantially in a con- 
vex-curved shape. 

7. A throwaway insert (1 ) according to Claim 1 , where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, and the pair of cutting 
edges (6) form an acute angle of smaller than ninety 
degrees therebetween at the respective portions 
continuing from the sub-cutting-edges (6a). 



a substantially quadrilateral-planar shape, a pair of 
the nose parts (8) of the upper face (3) are individ- 
ually provided at opposite corners of the substan- 
tially quadrilateral-planar throwaway insert (1) : and 

5 rake faces (9) on the upper face (3) are individually 

formed inclined so that the distances of the rake fac- 
es (9) to a lower face (2) individually decrease from 
the nose parts (8) toward a diagonal line (R) be- 
tween a pair of the remaining corners of the sub- 

10 stantially quadrilateral-planar throwaway insert (1 ). 

11 . A throwaway insert (1 ) according to Claim 1 , where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, the pair of cutting edges 

'5 (6) form an acute angle of smaller than ninety de- 
grees therebetween at the respective portions con- 
tinuing from the sub-cutting-edges (6a), the throw- 
away insert (1 ) is formed in a substantially quadri- 
lateral-planar shape, a pair of the nose parts (8) of 

20 the upper face (3) are individually provided at op- 
posite corners of the substantially quadrilateral-pla- 
nar throwaway insert (1), and rake faces (9) on the 
upper face (3) are individually formed inclined so 
that the distances of the rake faces (9) to a lower 

25 face (2) individually decrease from the nose parts 
(8) toward a diagonal line (R) between a pair of the 
remaining corners of the substantially quadrilateral- 
planar throwaway insert (1). 



8. A throwaway insert (1 ) according to claim 1 , where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, the throwaway insert (1) 
is formed in a substantially quadrilateral-planar 
shape, a pair of the nose parts (8) of the upper face 
(3) are individually provided at opposite comers of 
the substantially quadrilateral-planar throwaway in- 
sert (1 ), and rake faces (9) on the upper face (3) are 
individually formed inclined so that the distances of 
the rake faces (9) to a lowerface (2) individually de- 
crease from the nose parts (8) toward a diagonal 
line (R) between a pair of the remaining comers of 
the substantially quadrilateral-planar throwaway in- 
sert (1). 

9. A throwaway insert (1 ) according to Claim 1 , where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, and the pair of cutting 
edges (6) are each formed substantially in a con- 
vex-curved shape and form an acute angle of small- 
er than ninety degrees therebetween at the respec- 
tive portions continuing from the sub-cutting-edges 
(6a). 

10. A throwaway insert (1) according to Claim 1, where- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, the pair of cutting edges 
(6) are each formed substantially in a convex- 
curved shape, the throwaway insert (1 ) is farmed in 



30 12. A throwaway insert (1) according to Claim 1 ^here- 
in the sub-cutting-edges (6a) are each formed sub- 
stantially in a straight line, the pair of cutting edges 
(6) are each formed substantially in a convex- 
curved shape and form an acute angle of smaller 

35 than ninety degrees therebetween at the respective 
portions continuing from the sub-cutting-edges 
(6a), the throwaway insert (1) is formed in a sub- 
stantially quadrilateral-planar shape, a pair of the 
nose parts (8) of the upper face (3) are individually 

40 provided at opposite corners of the substantially 
quadrilateral-planar throwaway insert (1), and rake 
faces (9) on the upper face (3) are individually 
formed inclined so that the distances of the rake fac- 
es (9) to a lowerface (2) individually decrease from 

45 the nose parts (8) toward a diagonal line (R) be- 
tween a pair of the remaining corners of the sub- 
stantially quadrilateral-planar throwaway insert (1). 

13. A throwaway insert (1) according to Claim 1 . where- 
50 in the pair of cutting edges (6) are each formed sub- 
stantially in a convex-curved shape and form an 
acute angle of smaller than ninety degrees there- 
between at the respective portions continuing from 
the sub-cutting-edges (6a). 

55 

14. A throwaway insert (1 ) according to Claim 1 , where- 
in the pair of cutting edges (6) are each formed sub- 
stantially in a convex-curved shape, the throwaway 



50 



55 
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insert (1) is formed in a substantially quadrilateral- 
planar shape, a pair of the nose parts (8) of the up- 
per face (3) are individually provided at opposite 
corners of the substantially quadrilateral-planar 
throwaway insert (1), and rake faces (9) on the up- 5 
per face (3) are individually formed inclined so that 
the distances of the rake faces (9) to a lower face 

(2) individually decrease from the nose parts (8) to- 
ward a diagonal line (R) between a pair of the re- 
maining corners of the substantially quadrilateral- 
planar throwaway insert (1). 

15. A throwaway insert (1) according to Claim 1, where- 
in the pair of cutting edges (6) are each formed sub- 
stantially in a convex-curved shape and form an 
acute angle of smaller than ninety degrees there- 
between at the respective portions continuing from 
the sub-cutting-edges (6a), the throwaway insert (1) 
is formed in a substantially quadrilateral-planar 
shape, a pair of the nose parts (8) of the upper face 

(3) are individually provided at opposite corners of 
the substantially quadrilateral-planar throwaway in- 
sert (1), and rake faces (9) on the upper face (3) are 
individually formed inclined so that the distances of 
the rake faces (9) to a lower face (2) individually de- 
crease from the nose parts (8) toward a diagonal 
line (R) between a pair of the remaining comers of 
the substantially quadrilateral-planar throwaway in- 
sert (1). 

16. A throwaway insert (1) according to Claim 1, where- 
in the pair of cutting edges (6) form an acute angle 
of smaller than ninety degrees therebetween at the 
respective portions continuing from the sub-cutting- 
edges (6a), the throwaway insert (1) is formed in a 
substantially quadrilateral-planar shape, a pair of 
the nose parts (8) of the upper face (3) are individ- 
ually provided at opposite corners of the substan- 
tially quadrilateral-planar throwaway insert (1), and 
rake faces (9) on the upper face (3) are individually 
formed inclined so thatthe distances of the rake fac- 
es (9) to a lower face (2) individually decrease from 
the nose parts (8) toward a diagonal line (R) be- 
tween a pair of the remaining corners of the sub- 
stantially quadrilateral-planar throwaway insert (1). 

17. A throwaway-type cutter comprising: 



(6) serves as a facing cutting edge (6B), the 
sub-cutting-edge (6a) of the other one of the 
pair of cutting edges (6) being disposed sub- 
stantially perpendicular to the axis (O) of the 
tool part (21). 

18. A throwaway-type cutter according to Claim 17, 
wherein the throwaway insert (1) is mounted in an 
insert pocket (22) of the tool part (21) in a manner 
such that a surface disposed in a region at a tool- 
part base-end side of the throwaway insert (1) 
mounted in the insert pocket (22) is inclined to the 
mounting face of the throwaway insert (1) from the 
inner side of the tool part (21 ) toward the outer side 
thereof. 

19. A throwaway-type cutter according to claim 18, 
wherein a surface of the insert pocket (22) is in- 
clined to the mounting face side of the throwaway 
insert (1) from the inner side of the tool part (21) 
toward the outer side thereof along a ridgeline op- 
posite to the facing cutting edge of the throwaway 
insert (1). 



15 



20 



25 



30 



35 



40 



a throwaway insert (1) according to one of 
Claims 1 to 16, the throwaway insert (1) being so 
mounted so that the nose part (8) is positioned 
at the periphery of an end of a tool part (21), 
wherein one of the pair of cutting edges (6) 
serves as a peripheral cutting edge (6A), the 
sub-cutting-edge (6a) of the one of the pair of 55 
cutting edges (6) being disposed substantially 
in parallel to an axis (O) of the tool part (21), 
and the other one of the pair of cutting edges 
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